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with +he traditional methods of presenting undergradﬁate psychbloqy

cours>s caused tha search for a method of individualizing instruction that vould, enable the
students %o have more personal contact with the instructional staff and to proceed through
the course at their own rates. This need to personalize instruction led to investigating the
capability of the computer in aiding management of the individualization of -instruction. One
of th2 prime difficul‘ies for an instructor vho atteapts to individualize- instruction, as
many of Yyou well know, is that of keaping up with the clerical work in monitoring each
student's progress through the course. Without ample <clerical support, these *instructors
£ind that ouch of their time is taken by non-instructional activities such as grading papers,
recoriing grades, and writing prescriptions. In the course to be described, -the rols of the

computer was developed in three _interrelated phases, any of which could be used-as a model by

other instructors.

=

The course under discussion is Psychology 311, Animal Learning, presented to advanced
undergraduates at The Florida State University. The course content is divided into a

sequence of ten units.

“rraditionally, between 25 and 100 Students -are enrolled in the course

each guarter. The basic instructional progras used in this course is wmodeled - after one
designed by Keller.{1}). sThe goal of the instruction is to have each student successfully
corplate, at his own pace, specific oral and written objectives -on each unit, -

rhe instructional staff: is organized so that for each eight students enrolled in the

course, there is a student sanager available for close supervision and one-to-one discussion.
organized hierarchically above <the managers are ‘the advisors, each of vhom advises: no more

than e2ight managers.

This hierarchical

The advisors are in turn supervised.by the instructor of the course.

organization allovws the students enrolled in the course to have an expert

student or instructor available for discussion at all times.

The basic pracedure used for the course at all stages of development is as follevs. The
s-udents are given a study guide for the first unit on the first day of the course. Each
study “guide includes behavioral objectives, a brief discussion  of some kéy concepts,
supplementary information, study gquestions, and a list of required readings for -that unit.
studants are told to read the study guide before reading any of the materials for the unit.

when a student feels he is ready to demonstrate his Competency on all of ~the behavioral"

objectives~sSpecified in the unit study guide, he reguests an oral“quiz vith a manager. - Oral
questions are used as a rapid vay of evaluating vhetfher or not a student is familiar with a
anit of material "and are also used to give the student an opportunity-to verbalize the
paterial. The manager orally quizzes the student on the relevant information of the unit and
if +he student successfully completes this oral quiz, he is then allowed to attempt the
writtzn portion of the unit evaluation. This written evaluation -is composed- of graph
guestions, identify-and~define quastions that are ansvered in essay foram, and multiple-choice
and true-false questions, If the student successfully completes the vritten quiz, he is then
givan the study- guide for the next unit and progresses through the sasme series ‘of steps to
satisfy the requirements for that unit. If the student fails to meet criterion on this
yrittan evaluation, he is given a remedial prescription by the sanagsr. when he feels ready
to make another attempt, he requests another version of the written quiz. ©Each student is
alloveld six attempts -on each. unit before taking a’ comprehensive oral quiz vith the

instructor.

Stage Ona: Batgh-Generation n:: Quizzas

. The computer's role in the personalization of imstfuction at this first stage vas that
of ganerating multiple forms of wnit tests, Hien test itens are.used in a course 4in vwhick
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- different aspect of the assignment.  For
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studeats -are exposel to the same test items at different times, there is ample opportunity
for the slower students to hava access to all or most test items prior to examination. Keller
[1] has attempted to solve this problem by using simeographed multiple test forms, Howvever,

sequences that can realistically be given

this strategy limits the nusber of unique test ites j
to any one class. An efficient and flexible way of alleviating this ptoblem is to use a

computer to generate individual tests so that each student test approximates a unique s=t “of
tost. items. A large pool of test items is generated sovering the objactives of each e¢nit.

he COBOL lanéuage [-2) vas implemented on the €DC 6400 at
raeplacesent fros a large pool of test itess and

A (cmputer program written in ¢t
This written test consisted of the course

the FSU Computing Center to sanple without

print - the resulting test on the line printer.
numbar, student name and number, instrictor's and manager's names, the atteapted unit number, '

and a Ulistirg of 9 - N multiple-choice, true~false, jdentify-and-define, and/or graph
questions. On the bottom segment of each atteapt was a 1ist of the guestion code nupbers

used by the manager for scoring purposes, . . )

For each student, the guestions on each of the six computer-generated attespts for a

particular unit were randomly selected without replaccsent frcm as many Aas nine separate

question pools. A1l of the questions' within a poo. vere of the same format and covered a
‘example, ‘one question’ pool sight consist of

iientify-and-define. questions on reviev material from the preceding unit; whereas, anot&er
pool might consis= of muliiple-choice questions related to a particular concept _from the
current unit. For <ach unit, up to nine questions per attespt could b2 selacted from one
question pool.” The generation of a complete set of six attespts for a particular gtudent on
a specific unit did not necessarily exhaust the question pocl. this latter féature, together

meant that each- computer-

with the fact that gquestions were selected without replacement,

g2nerated attempt approxisated a combipation of novel test iteas. There was no overlap in .
test items over successive attempts for any single student. The additional fact that on the
average students required only two atfempts per unit resulted in little if any overlap in

items across student a%teapts. . .

In addition to rapidly g2nerating unique attempts for each student, this method of test
construction was extresely flexible. since each.item wvas -punched on‘an _individual cowpuer
card, specific test items’ could be easily removed, added, or revised without influencing

each atteampt was a singular combination of iteas

other items. Finally, the fact that
attenuated biases that wmight have acerued from a specific ordering of itesas. Pigure 1
presents an example of a vyrittan attempt and key generated by the system.

This uge of the computer in pergonaltziﬁg instruction vhich relieves the instructor fros
generating tests was used in Psychology 311 froms the Pall gquarter, 1969 through the Spring
quarter, 1971 as vell as in an Introductory Psychology course {400 students/quarter) since

- the Spring gquartes,_19%Fia puring the Spring-quarter, 1971, an attespt was sade to discover a
way t> facilitate test scoring and monitoring students' progress in Psychology 3.

Stage Two: A Prototype on:
scoring And Evaluat.om 0

The test ites pools were transferred via the Coursewriter IT languages to the I8H.
150071800 system ih the Florida State tniversity CAI center. A computer-sanaged instriction
(cury package was developed to administer the tests and to monitor each student's progress
through the course. This sacond stage of the development of Psychology 311 vas used during
the s-chool year, 1971-72 with over 100 students. The procedure used vas assentially the samre
as that used in the first stage, except that the written evaluation was broken into tvo

parts: (a) graph gquestions and i

at th® FSU Coaputer Center (Stage 1); and (b) on-line computer-generated aultiple-choicé and
sruye-filse gquestions. (See Figure 2 for sample). For the second part, the student signed on
+0 a teletype connected to the IBN 150071800 system. The student was then presented test
items and responded -in real time with his answers so as to facilitate test scoring and
immediate feedback. Inmediately after completing a quiz, the stulent was told by the
computar that he had successfully met criterion for the unit or that he was to go to a
sanagar forf prescriptive suggestions in restudying. parts of the unit soO that he could
succassfully complete “the quiz on the next attempt. Each student was allowed a saximum of
six a+ttempts per unit to: seet' the pre-specified criterion before being sen%t to_ a
comprzhensive oral quiz with the instructor. This on-line process vas very helpful to both
instructors and student managecs since half of the quiz was scored and recorded by the
computer. In addition, the CHI Pprogras sonitoring of each student's progress, freed the
instructor and student sanagers from clerical activities and allowed .them to spend more
affort and time vith individual studeats. Course evaluation data vas sade readily available
in teras of -ites analysis perforsad by the CNI program, and cresearch data such as iten
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1atensies, levels of state anxiety within " the testing situation, and total test-taking
latency were also readily available from the CHI progras. - :

The TIBM 1500/1800 systam was designed primarily for research ahd development and the
limitei number of terminals {eight) available to students in this. course pushed the testing
materials toward a larger computer sSysteas. )

h

4

Currently, the. coursa is presented on the CDC 6500 system at the FSU Computing Center
vith remote teletype terminals situated in the Psychology Building. A series of prograsms {3)]
kas heen wsritten in FORTRAN IV to perfor: many of the functions of the Coursevriter IXI CHI
program on a computer systea not designed -specifically for anything »ut batch processing.’
This FORTRAN=hased CMI  package acts as both a compter-based .testing program and also as a
data managemen* system, ! system of direct~access- files and indirect-accass files has. been
creat21 <o hold the programs and stulent reponse data’when the CMI system is in use, When

.not in operation, ~he files are stored on magnetic tapes to be used as backup files in case

of " computer system failure and.also to relieve the load on the parmanent file disc Storage
systaa, - ) A ' .

In- initiating the CMI package, miltiple-choice and true-false questions with their
associated responses, along with the several programs, are loaded into files via punched
cards in batch prosessing mode. After the files have bean initiated, guestions-may be
editz1, added, or delated with the use of FORTRAN programs written for that pucpose. Data.on
students who are to use the CMI package are load=d intc a .records file which say also be
changad with the use of the proper program, all inr batch mode. o k;__

By prograaming the batch-sriented computer to act as a CAI system, once the simple sign-
on procedure has been wastered, the activities of the computer and its control are
transparent to the student. Students are presented the guiz composei of-unique saquences, of
tast itens on a teletype, respond by typing their ansvers, and Teceive feedback as to their
psrfarmance. Data is collected . by student -and .by test.item and -put in files for later
ratrieval. This program may be set by the instructor to be available to studants 24 hours a
day or _orly during pre-specified times. The instructor may _ovecrride the computer in
specifying passing or failure of a specific quiz. The instructor may access the managemant
prograa to, obtain information of students signing on during-the day, including unit number,
and information of individual and all student progress during the quarter. A+ the end of the
courss a data analysis program presents information .necessary for ravision of test items by
the instructor,-a comprehensiva scheduls of progress for each student, and' an overall class
prograzss report. Approximately 170 students have gone through this prcgras during the .fall
and vinter quarters of the 1972-73 year. ) . . -

Sumsary Of.Eesults

The wmethod of individualized instruction described above was evaluated at all stages in
torns of the percant of students completing all course objectives, the rate at which students

progressed through the course, and the .students' evaluations of the course. In general, the

rosults vere comparable throughout the three phasés of development in Psychology 311 as well
as in the technique's extension to Introductory Psychology with 400 students/quarter. During
2ach juarter in vhich the method vas used in psychology 311, 80-90% of all students mastsared
all tan course units and earned a grade of "A", In contrast, during the five quarters
preceling the introduction of the individualized instruction in vhich a traditional lecture-~-
gquiz ma2thod was used (four different instructors), only 22% of thé students earned a .grade of
"A", In all phasges, the students’ avaluations of the course wers very favorable. _Por
example, in response to the questions "Ny general reaction to the course was negative,
indifferont or positive® and "After taking this course, I would like to take other courses
using this techrnique®, 93% of the responses vere positive to the first question and 89% vere

positive to the second.

Figure 3 plots a distribution of the- number of students complating each unit as a
function of successive class periods during the Winter quarter, 1970. The gradual shift in
the :iistribution during the first half of the guarter and the abrupt shift during the latter

half 3f the quarter is typical of the results obtained during all phases of developsent.

iiqure L] pldts the nusber of class S6SSiOns NOCeSSArY t&r each student to coaplete 10
units during ‘he four acadesic gearters, 1970. These results demonstrate that vhea given the
opportunity to proceel throwgh & course at their owa rates, students 40 soO.
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Finally, FPigure S flots the distribution of mean nuskter of attempts/unit for each wnit

during the ¥Winter quarter, 1970. Throughout all phases of development, the nean nisber of

attempts/unit decreased over successive units. | .

Conclusion

In attempts to-personalize instruction for the Psychology 311 courss, the computer has
pfoven to be a very useful instrumsent for individualizing pacing and testirg: procedures at
each stage of development. -Though the computer was not absolutely necessary, it facilitated
instruction by’ freeing the instructor and his instructional support group from the task of

P unique tests to each student on-demand. The computer acted as a test generator,

presenting
tost administrator, student evaluator, and data collector; and analyzed- data "necessary for

the improvement of instruction and student evaluation of the course. The current progras is
transportable since it is vritten in FORTRAN I¥, readily available on most -machines, and
raquires only those adaptations demanded by the idiosyncratic rature of the sachine to be

used. ]
Though the. course is presently relatively expensiveu(iio:sao/student/quarter for 3 -6

. atteipts oh each of 10 units presented on.teletype terminals), it can be seen that- cosputers
relieving the instructor fros evaluation duties and’

can waximize personal interaction by 5
allowing him time to interact vith individuals or small groups. As bstter computer software
is devaloped, even this.portion of instruction may be taken ovexr more by simulating the haman

actions'of the instructor.:

~ .
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